been used extensively in the field of physical health conditions such as rheumatoid arthritis (Groarke et al., 2005) , coronary heart disease (Aalto et al., 2005) and hypertension (Chen et al., 2008) as well as mental health conditions including schizophrenia (Lobban et al., 2004) , depression (Fortune et al., 2004) and anxiety (Bhui et al., 2006) . However, few studies have examined illness perceptions among Asian patients with mental illness. The aims of the current study were therefore to examine the factor structure and socio-demographic correlates of the IPQ-MH among patients with mental illness in a multiethnic Asian sample.
Methods

Sampling and Study Design
Data for the study were collected between October 2015 and December 2016. A total of 400 participants were recruited through convenience sampling from the Institute of Mental Health (IMH) which is the sole tertiary care psychiatric hospital in Singapore. Patients seeking treatment at the IMH outpatient clinics and affiliated satellite clinics were invited to participate in the study. Patients who were Singapore residents (Singapore Citizens and Permanent Residents) aged 21 to 65 years, belonging to Chinese, Malay and Indian ethnic
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A N U S C R I P T 6 groups, capable of providing consent, able to understand or read in any of the four languages -English, Chinese, Malay or Tamil, having a clinical diagnosis of schizophrenia spectrum disorder, any mood disorder (depression or bipolar disorder) or any anxiety disorder (generalized anxiety disorder, obsessive compulsive disorder, post-traumatic stress disorder or panic disorder), as determined by a psychiatrist (using DSM-IV criteria) with a duration of illness not more than two years were included in the study. The study was initiated after receiving ethical approval from the relevant institutional ethics review board (National Healthcare Group Domain Specific Review Board) and all the participants provided written informed consent. The research was carried out in accordance with the Declaration of Helsinki and the ethical principles in the Belmont Report.
Measures
All participants were administered the following questionnaires:
1. Socio-demographic questionnaire: The questionnaire obtained data on age, gender, ethnicity, marital status, education level attained, employment status, income, living circumstances, medical history and any family history of mental illness. (Table 2) . Part 3: the Cause scale consists of 20 items in four subscales: psychological, biological, structural and stress-related and scored on a five-point Likert scale of 1= 'strongly disagree' to 5 = 'strongly agree' and is derived from the Causal Belief Questionnaire (CBQ) (Whittle, 1996) (Table 3) .
The Illness Perception Questionnaire Mental Health (IPQ-
Clinical history was collected through a medical records review which included information on psychiatric diagnosis, total duration of illness and date first seen in IMH.
Translation
The forward-backward translation procedure was applied to translate the instruments from
English into the local languages -Chinese, Malay and Tamil. A team comprising psychologists and one social worker translated the questionnaire while back translation was done by members of the team who were not involved in the first translation. Any inconsistencies were resolved by retaining only the translated items that conceptually matched the original questionnaires after back-translating the items into English. A pilot study was performed with five respondents each of different languages to ensure that the questions were understood.
identify the number of underlying factors, with all rotated loadings freely estimated using oblique Geomin rotation method. The final factor structure of the Identity, Structure and Cause subscales derived from the overall sample using CFA and ESEM were then further analysed across the three diagnostic groups. All structural equation modeling analyses were performed on polychoric correlation matrixes using Mplus version 7.0 with the weighted least squares with mean and variance adjusted chi-square statistic (WLSMV) estimator for categorical variables. The WLSMV estimation was used due to fact that this estimator is more suited to the ordered-categorical nature of Likert scales than traditional maximum likelihood estimation (Beauducel and Herzberg, 2006) . We used several criteria to determine the best fit model. Overall model fit was measured using a range of goodness-of-fit statistics based on the following criteria: the comparative fit index (CFI), the Tucker-Lewis index (TLI) and the root mean square error of approximation (RMSEA) and standardized root mean square residual (SRMR). Cutoff values suggested by Hu and Bentler (1999) were usedclose to 0.95 for TLI and CFI, and values smaller than 0.08 or 0.06 for the RMSEA and SRMR support respectively as acceptable and good model fit (Browne and Cudeck, 1993) .
We also conducted separate multivariable linear regressions by diagnostic group to examine whether the dummy coded variables (independent variables) including age, gender, ethnicity, marital status, education, and employment status predicted each of the subscores (dependent variable). All significant levels were set at p value <0.05.
Results
Sample Characteristics
The mean age of participants was 32.7 years, with the majority being Chinese (n = 251, 62.8%), single (n = 259, 64.8%), and employed (n = 233, 58.3%). The sample comprised almost equal number of males (n = 211, 52.8%) and females (n = 189, 47.2%) and was
equally well represented in terms of the diagnostic categories (Refer to Supplementary Table   1) 3.2.1 Factor Structure in the overall sample
We examined the unidimensional factor structure for each subscale using CFA. We found the fit indices were poor for RMSEA, CFI and TLI indices (data available on request). We then examined the multidimensional model of each subscale separately using CFA and ESEM. We found that the Identity subscale had good fit indices after removing 2 items from the model i.e., 'A reaction to circumstances or events' and 'A symptom of my disorder' (Table 1 ). The findings from the CFA revealed that the Identity subscale formed two distinct factors comprising 'Symptom experienced', and 'Symptom attribution'.
The Structure subscale had a good fit indices, with a seven factor structure model after removing 2 items -'The symptoms of my problems change a great deal from day to day' and 'Nothing I do will affect my problems'. The Structure subscale formed seven distinct dimensions comprising 'Timeline chronic', 'Timeline cyclical', 'Personal control', 'Consequences', 'Emotional representation', 'Coherence' and 'Treatment control' (Table 2) .
A five factor structure model derived from ESEM provided the best goodness of fit, with high factor loadings for the Cause subscale (Table 3) 
Factor Structure in Schizophrenia, Mood and Anxiety Disorder sample
The two-factor model of the Identity subscale, seven-factor model of the Structure subscale and five-factor structure model of the Cause subscale fulfilled all fit indices criteria (CFI, TLI and RMSEA) in the mood and anxiety disorders sample (Refer to Supplementary Table 2A, 2B and 2 C). In the schizophrenia sample, the seven-factor model of the Structure subscale fulfilled all fit indices criteria. However, the two-factor model of the Identity subscale and
five-factor structure model of the Cause subscale only fulfilled two of the three fit indices criteria. The RMSEA was >0.08 for both subscales. We therefore ran a series of exploratory factor analysis (EFA) for the schizophrenia group and the final factor structure differed slightly from that of the mood and anxiety groups. A three-factor model of the Identity subscale was identified. The original 'Symptom experienced' factor was found to comprise of two distinct factors -'Affective symptom experienced' and 'Cognitive-Somatic-Behavioral symptom experienced' while the 'Symptom attribution' remained the same. A five-factor structure of the Cause subscale comprising 'Psychosocial', 'Biological', 'Structural', 'Childhood and family difficulties' and 'Stress' was found to fulfil the fit indices criteria (Supplementary Table 2C )
Inter-Subscale Correlations
Largely mild to moderate correlations were found among the factors of the IPQ-MH subscales in the overall sample, except for correlations of the treatment control factor with other factors of the Structure subscale (Refer to Supplementary Table 3) .
Descriptive Statistics across diagnostic groups
Mean scores across each factor by diagnosis are shown in Table 4 . Those with schizophrenia had significantly lower mean scores on timeline chronic, timeline cyclical, consequences and emotional representation as compared to those with mood and anxiety disorder (p<0.05).
Those with mood disorder had significantly higher psychosocial, structural and marital stress scores on the Cause subscale than those with anxiety disorder (p<0.05) ( Table 4) .
Sociodemographic correlates of the IPQ-MH subscales across diagnostic groups
Multiple linear regression analyses showed that age was negatively associated with the three factors of the Identity subscale among patients with schizophrenia. Female gender was
negatively associated with timeline chronic and positively associated with personal control and treatment control. Indian ethnicity was negatively associated with psychosocial, childhood and family difficulties and stress factor scores while Malay ethnicity was negatively associated with the biological factor scores of the Cause subscale (Table 5a ).
Age was negatively associated with both factors of the Identity subscale as well as with timeline chronic, timeline cyclical and consequences score among those with mood disorder.
Indian ethnicity was positively associated with symptoms experienced while Indian and
Malay ethnicity were associated with higher scores on consequences and emotional representation. Female gender was associated with higher scores on the psychosocial factor of the Cause subscale, while those who were separated/ divorced or widowed were associated with psychosocial, stress and marital factors (Table 5b) .
Age was negatively associated with timeline, chronic, timeline cyclical and emotional representation scores while it was positively associated with treatment control scores among those with anxiety disorder. Age was less likely to be associated with psychosocial and marital problems factor scores of the Cause subscale. Those with primary and secondary education were positively associated with scores on the coherence factor and negatively associated with treatment control factor scores among those with anxiety disorder (Table 5c ).
Discussion
To the best of our knowledge, the current study is the first that has established the factor structure and correlates of the IPQ-MH in a multi-ethnic Asian population. Our findings indicate that the factor structure of the IPQ-MH scale was in the overall sample was similar to that identified in the original study (Witteman et al., 2011) as well as among those with mood and anxiety disorder, with some differences in the Identity and Cause subscale among those with schizophrenia. The internal consistencies of all the scales except the biological factor of the Cause subscale were acceptable to good. The study identified differences across the
diagnostic groups in the socio-demographic correlates of illness perception which were unique to each diagnostic group. These findings are discussed in further detail in the subsequent sections.
Factor structure and internal consistency of the IPQ-MH
While the intent of the original developers was to develop IPQ-MH as a generic measure (Witteman et al., 2011) , our study has demonstrated that the scale functions well both as a generic measure and among those with specific diagnostic conditions. The factor structure of the three subscales comprising IPQ-MH were similar in this population to that described by Witteman et al. (2011) barring some differences. Firstly, the Identity subscale was found to comprise two factors -symptom experienced and symptom attribution. Other studies have suggested that this subscale is not designed to measure a coherent dimension (Witteman et al., 2011; Cavelti et al., 2012) , however, given the symptom overlap and significant comorbidity between psychiatric disorders (van Loo et al., 2013 , Zbozinek et al., 2012 , Beard et al., 2016 , the clustering of the symptom experienced and symptom attribution items into distinct factors is explicable. Secondly, marital problem separated from the stress factor of the original Cause subscale of IPQ-MH. Evidence suggests that close interpersonal relationships, such as marital relationships, play an important role in the intersection of stress and mental health. Stress can undermine marital relationships while interpersonal conflicts in a marriage can lead to increased stress. On the other hand, a close marital relationship can also act as a buffer and protect against stress. Given the significant importance of marital relationships in mental health and illness, it may have emerged as a separate causal factor in our sample (Wilson and Oswald, 2005) .
The factor structure of IPQ-MH among those with mood and anxiety disorder was similar to that identified in the overall sample however differences were seen in the schizophrenia sample. Various studies have identified the symptom clustering of cognitive -affective and
non-specific somatic symptoms among those with depression (Baldassin et al., 2013; Illi et al., 2012) as well as anxiety disorder (Gelenberg, 2000; Duivis et al., 2013) , 2016) . However, these results need to be confirmed in future studies using qualitative approaches as well as with larger sample sizes.
The internal consistencies as represented by the Cronbach's alpha were acceptable to good for all scales except the 'biological' factor of the Cause subscale which was determined to be
0.58. A large scale population study of the local population (Pang et al., 2017) did not identify a unique biogenetic factor when exploring the Singaporean public beliefs about the causes of mental illness. Studies suggest that Westerners tend to hold more biological and psychological beliefs, while non-Westerners tend to have sociological and theological explanations of mental illness (Nakane et al., 2005; Furnham and Telford, 2011) . In a study conducted in China, family members of patients with schizophrenia attributed 84% of the cause of schizophrenia to social, interpersonal, and psychological problems (Phillips et al., 2000) . Nakane et al. (2005) compared the lay beliefs of Australians and Japanese about the causes of mental illness and found that 'social and personal vulnerability causes were commonly endorsed' in both countries. However, the researchers found that Japanese were more likely to endorse 'weakness of character' as a cause while Australians more likely to believe in physiological causes (infections, allergies and genetics). Such cultural differences may have led to a lower understanding/endorsement of the biological construct in the current study.
Differences in illness perceptions across diagnostic groups
Significant differences were observed across the mean factor scores by the diagnostic groups.
Those with schizophrenia had a more positive perception of their illness as compared to those with mood or anxiety disorder. It has been suggested that the lack of insight of their illness among people with schizophrenia influences their illness perception (Sevy et al., 2004) 
Socio-demographic correlates of illness perception among patients with Schizophrenia
Age was negatively associated with the symptom (affective and somatic-cognitivebehavioural symptom)) and attribution factor of the Identity subscale among those with schizophrenia. A recent study by Holubova et al. (2015) has suggested that age is associated with positive coping and that positive coping in turn is negatively correlated with subjective severity of psychopathology. A qualitative study by Shepherd et al. (2012) that explored the perceived changes in symptoms across the lifespan of people with schizophrenia found that participants reported experiencing confusion about diagnosis, psychotic symptoms, upheavals and losses during the onset of their illness. However, almost all participants believed that
their symptoms had improved over the course of their illness, which they attributed to their gaining insight and improved self-management of their symptoms. It is thus possible that older patients in our study could understand and manage their illness better leading to better symptom control.
Females were more unlikely to perceive their illness as chronic and discern it as more amenable to personal and treatment control. These findings are unlike the findings of Gómez-de-Regil (2014) In terms of marital status the separated/ divorced and widowed group had a significantly negative perception of their illness in terms of the Identity subscale and the chronicity and consequences of their illness. It is possible that patients with poor marital outcomes had worse symptomatology which had led to discord or alternatively marital discord and lack of spousal support may have led to worsening of symptoms in this group.
The lack of association with psychosocial, childhood and family difficulties and stress as causal factors among those of Indian ethnicity is difficult to explain as a population wide study on causal beliefs in Singapore found that 'psychosocial cause' was most frequently endorsed for mental illness and no ethnic differences were identified although the items were not the same (Pang et al., 2017) . It is important to note that the Cause subscale did not have any items related to supernatural beliefs, religious and spiritual values or personality factors
which may have been perceived as more relevant causal factors. A study by Charles et al. 
Correlates of illness perception among patients with Mood Disorder
Age was also negatively associated with the Identity subscale among patients with mood disorder as well with timeline chronic, timeline cyclical and consequences factor of the 
Correlates of illness perception among patients with Anxiety Disorder
Among those with anxiety disorder age was similarly found to be associated with a more positive perception of the illness. 
Limitations
Limitations of the current study include the recruitment of all patients from a single tertiary psychiatric hospital who may not be representative of patients with mental illness in general.
Given the need for informed consent and the length of the questionnaire, we only included patients who were considered clinically stable by the clinicians -which may have affected some of the findings especially those related to the treatment control factors. We are unable to provide the response rate as we were unable to collect any data from those who refused to
give consent for the study. Lastly, patients were recruited through convenience sampling, although representation by gender and diagnostic groups were ensured. The strengths of this
study include its large sample size and administration of the questionnaires in the local language, as well as minimal missing data which was ensured by building rapport with the participants.
In conclusion, our research has established the factor structure of the IPQ-MH in an Asian population and identified both positive and negative perceptions in patients seeking treatment at a tertiary psychiatric hospital. These results emphasise the role of illness perception-based interventions which have been successfully implemented in patients with heart attack (Broadbent et al., 2009) 
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